Characteristics of rehabilitation services probably explain a large proportion of the variation in clinical outcomes following hip fracture. The aim of this study was to clarify rehabilitation characteristics of high-performance hospitals after hip fracture. This is a retrospective observational study using the Japan Rehabilitation Database for the period 2005-2015. We divided facilities into high-FIM efficiency and low-FIM efficiency hospitals by using the mean of Functional Independence Measure efficiency for each hospital. We compared rehabilitation characteristics between high-and low-FIM efficiency hospitals. We identified 1247 patients with hip fracture from 12 hospitals who were eligible for analysis after applying exclusion criteria. Using one-to-one random matching on admission Functional Independence Measure, 880 pairs of patients were included for final analysis. More patients were discharged home in the high-FIM efficiency hospitals compared with low-FIM efficiency hospitals. High-FIM efficiency hospitals had significantly shorter length of stay. Patients in high-FIM efficiency hospitals received higher amounts of daily rehabilitation, early rehabilitation, and preoperative rehabilitation. Patients in high-FIM efficiency hospitals engaged in more weekend exercise and self-exercise. Our data suggested that the amount, timing, and type of rehabilitation are essential indicators of performance in acute hip fracture. J. Med. Invest. 66 : 324-327, August, 2019
INTRODUCTION
Hip fracture is the most common fracture among the older individuals and its incidence is rising in developed countries alongside population aging (1) . Rehabilitation plays an important role in mitigating the diminished ability to perform activities of daily living among these patients (2) .
Facility characteristics explain a large proportion of the variation in clinical outcomes following hip fracture. A previous cohort study using Medicare data showed facility size, ownership by a facility organization, hospital market concentration, percent of patients who have multiple problems, and occupancy rate were significant facility characteristics affecting outcomes after hip fracture (3) . We focused on variation of rehabilitation services as a facility characteristic ; for instance, type and amount of rehabilitation. We could change characteristics of rehabilitation services easier than other facility characteristics. Another cohort study using the Uniform Data System for Medical Rehabilitation Database did not show any significant correlation of rehabilitation characteristics with gains in motor and cognitive function (4) . In addition, if significant characteristics of rehabilitation services are clarified, we could use these characteristics as quality indicators of rehabilitation in each hospital.
This retrospective observational study aimed to clarify characteristics of rehabilitation services in high-performance hospitals after acute hip fracture.
PATIENTS AND METHODS
This study was approved by the Institutional Review Board of the Japanese Association of Rehabilitation Medicine. The requirement of informed patient consent was waived because anonymized data from the association's database were used for analysis.
The Japan Rehabilitation Database was established with financial support from the Ministry of Health, Labour and Welfare of Japan. Comprehensive clinical data was accumulated for rehabilitation in continuous patients discharged from participating hospitals from 2005. The database comprises solely voluntary hospital samples, not random hospital with unique identifiers for the specific patient data. Baseline data were collected at admission ; time-dependent variables and outcome data were collected at discharge. The data were then submitted to the Japan Association of Rehabilitation Database. All personal data were coded and deidentified by deleting all personal identifying information.
In this study, we included patients with hip fracture admitted to acute care hospital from the database. We excluded patients admitted to hospitals that registered less than 10 patients, those not admitted within the day after onset, and patients with missing Functional Independence Measure (FIM) data. ordinal scale, with higher scores reflecting greater independence. The FIM is grouped into a 13-item motor subscale (eating, grooming, bathing, upper-body dressing, lower-body dressing, personal hygiene, bladder management, bowel management, bed-to-chair transfer, toilet transfer, shower transfer, walk or wheel-chair and stairs) and a 5-item cognitive subscale (com-prehension, expression, social interaction, problem solving and memory). The motor subscale score ranges from 13 to 91 (motor FIM). Therapists evaluated FIM on the ward using ADL performance. Even if patients could not walk, they could perform several ADLs in a subcategory of FIM, such as eating, grooming, upper-body dressing, and personal hygiene. FIM gain was calculated as : (FIM score on discharge -FIM score on admission). FIM efficiency was calculated as (FIM score on discharge -FIM score on admission) /length of stay in days (6) .
All patients with hip fracture participated in rehabilitation programs that focused on gait-and exercise-related to activities of daily living, typically involving 40-60 min of rehabilitation per weekday. Weekend exercise is rehabilitation therapy provided by therapists on Saturdays and Sundays. Weekend rehabilitation is usually provided at the discretion of the attending physician based on their prescription of rehabilitation therapy and the setup of rehabilitation therapy services (7) . Self-exercise was performed with the instructions of a therapist, nurse, or physician. Self-exercise supplemented formal therapy by repeating the activity or motion. Self-exercise varied in terms of content and load, and although the details were not clear for every acute hospital, a survey of some of the facilities indicated that self-exercise was planned under the guidance of a therapist and that the primary focus was on standing training, transfer training, and gait training (8) .
Bedridden degree, which is used to judge the level of long-term care. This indicates the level of independence of elderly patients in ADL, ranging from fully independent to completely bedridden as follows : independent (fully independent), J1 and J2 (independent with some disability), A1 and A2 (moving around indoors independently, but requiring some assistance when they go out), B1 and B2 (mostly bedridden), or C1 and C2 (completely bedridden). In the present study, we divided this range of independence into four variables : independent (independent, J1 or J2), homebound (A1 or A2), mostly bedridden (B1 or B2), or completely bedridden (C1 or C2).
We used FIM efficiency as a performance index of in-hospital rehabilitation services. We divided facilities into high-FIM efficiency and low-FIM efficiency hospitals by using the median of FIM efficiency. Before and after one-to-one random matching on admission FIM, rehabilitation characteristics were compared between high-FIM efficiency and low-FIM efficiency hospitals using the chi-square test for categorical variables and the unpaired t-test for continuous variables. We used SPSS 19.0 software (IBM SPSS Inc., Armonk, NY) for all analyses, with statistical significance set at p < 0.05.
RESULTS
A total of 3088 patients with hip fracture were identified in 32 acute hospitals for the study period. Of these, we excluded 841 patients who were admitted to hospitals that registered less than 10 patients ; 621 were not admitted within the day after onset and 379 had missing data on FIM. This left 1247 patients from 12 acute hospitals eligible for analysis ( Figure 1 ). FIM efficiency for each hospital are shown in Table 1 . Median of FIM efficiency in all patients was 0.5. We defined high-FIM efficiency hospitals as facilities with median of FIM efficiency over 0.5 and identified 6 high-FIM efficiency hospitals (50%) with 589 patients (47.2%).
Using one-to-one matching on admission FIM, 880 pairs of patients were included for final analysis. Table 2 shows the comparison between the high-FIM efficiency and low-FIM efficiency hospitals. High-FIM efficiency hospitals had significantly higher FIM efficiency and FIM gain scores than the control group, and a significantly shorter length of stay in both matched and unmatched groups. More patients engaged in early rehabilitation, high amounts of rehabilitation, preoperative rehabilitation, self-exercise, and weekend rehabilitation in the high-FIM efficiency hospitals compared with low-FIM efficiency hospitals before and after matching. 
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DISCUSSION
This study used a large rehabilitation inpatient database to clarify rehabilitation characteristics in high-FIM efficiency hospitals after hip fracture. Patients in the high-FIM efficiency hospitals received early rehabilitation and more amounts of rehabilitation. Also, high-FIM efficiency hospitals provided more preoperative rehabilitation, self-exercise, and weekend exercise.
A cohort study demonstrated that participation of rehabilitation specialists, conference execution rate, amount of exercise per day, self-exercise without therapists, and exercise in wards were significant characteristics in recovery among stroke patients (9) . In the present study, timing, amount, and type of rehabilitation were associated with hospital performance ; we obtained similar results as in the previous study. In addition, a systematic review reported the effect of intensive and early rehabilitation for hip fracture (10). Self-exercise and weekend exercise may contribute to improving physical ability by increasing the amount of exercise and variety of rehabilitation after hip fracture (7, 8) .
High-FIM efficiency hospitals had significantly shorter lengths of stay. However, high-FIM efficiency hospitals provided longer rehabilitation time for patients. The difference in length of 
